The Basic Research Program at ARL:UT emphasizes the Laboratory's commitment to basic 6.1 research, utilizing the expertise of faculty, research staff, and students in collaborative efforts. Publishing in archival journals and focusing new 6.1 research thrusts in arenas of future naval significance is encouraged, as are transitions to possible future funding under other ONR and DoD programs.
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Form Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. Experimental Investigation of Traveling Ionospheric Disturbance Theory, Dr. Tom Gaussiran: This investigation centered on fielding an experiment to measure wave characteristics of traveling ionospheric disturbances (TIDs). To this end ARL:UT deployed three chains of tomography receivers as well collected GPS data from across the eastern half of the continental US. These data were reconstructed into a series of three dimensional maps of electron density. The method turns out to be too slow for measuring TID parameters so we returned to an analysis of raw data. This data showed 'signatures' similar to simulations that we completed. Neither, though, can they be generically classified as lower layer ''headwaves'', in a way that makes it possible to predict a single, well-defined behavior for them. In this project we have conducted a comprehensive analysis of the evolution of these modes, in a way that can both be employed by inversion algorithms and used to predict their role in seismic signals in realistic, range-dependent environments. Ultrasonic and Sonochemical Lysogenesis of Bacteria, Dr. Shelley Payne: The effects of three types of ultrasonic radiation on bacteria are being examined: (1) continuous and pulsed cavitating fields at low kHz frequencies, (2) continuous sonoluminescent fields at moderate kHz frequencies, and (3) wideband impulsive shock fields at high kHz frequencies. Bacterial survival is being measured under each condition. For our initial studies, we used two human intestinal bacteria: Escherichia coli and Shigella flexneri. The bacteria were exposed to ultrasonic radiation, and plated on rich medium to determine survival. Cavitation was highly efficient at killing the bacteria, while sonoluminescence and shock fields had little effect. The intensity and time of exposure to cavitating fields were varied. It was found that the number of surviving bacteria could be reduced below detectable levels by sonication. These initial studies were done by a batch process; we are now determining conditions for continuous flow processing. A second sonication step is being introduced to eliminate the approximately 1% carryover of live bacteria. This should result in development of a design for continuous processing to significantly reduce or eliminate microorganisms in wastewater. HS High School Apprenticeship Program, Dr. Gary Wilson: The purpose of the apprenticeship program is to provide outstanding recent high school graduates with handson experience in a research environment and encourage them to pursue careers in the science and engineering disciplines, particularly in those areas related to the needs of the Department of Defense. Students were selected on the basis of academic records, scholastic aptitude test results, and applications. Students were assigned to a research project under the supervision of a research staff member at ARL:UT. At the end of the apprenticeship in mid-August, students gave oral presentations to the laboratory.
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